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1056-161 Mental Stress Provokes Ischemia In Some Coronary 
Artery Disease Patients Without Exercise / Adenosine- 
Induced Ischemia
Srikanth Ramachandruni, Michelle L. Ruby, Courtney Butler, Roger B. Fillingim, Carsten 
M. Schmalfuss, Susan P. McGorray, Gary R. Cooper, David S. Sheps, University of 
Florida, Gainesville, FL, Malcolm Randall VA Hospital, Gainesville, FL
Background: Mental stress can induce myocardial ischemia in 30-70% of pts with CAD
and exercise/chemical stress-induced ischemia, and is associated with an adverse prog-
nosis. Since the mechanisms for ischemia can be different comparing exercise to mental
stress, we tested whether laboratory-induced mental stress can produce ischemia in
patients with CAD but without exercise/chemical-induced ischemia.
Methods: 14 patients (10 males, 4 females) with a mean age of 62 years were studied.
Entry criteria were: 1) age between 40-80 years, 2) documented history of CAD (S/P MI
7%, PTCA 85%, CABG 21%) and 3) a recent (mean time interval=3 months) negative
nuclear stress test (exercise or chemical). Pts with a history of depression or taking anti-
depressants were excluded. Medications (78% on beta blockers, 14% on calcium block-
ers, and 14% on nitrates) were stopped 1 day prior to testing.
Pts were given a speaking task involving role playing a difficult interpersonal situa-
tion.They had 2 minutes to prepare and 4 minutes to speak. Speeches were observed
and filmed and 30 mc Tc99n sestamibi was injected at one minute into the speech. HR,
BP, and ECG were monitored before, during, and after the speech. A resting image
obtained within 1 week was compared to the stress image. Two experienced readers
analyzed images visually (20 segment model) and by a quantitative polar map compari-
son. The number of perfusion defects was determined and the severity was assessed
using a semiquantitative scoring method from 0-3.
Results: Six out of 14 (43%) patients demonstrated reversible ischemia with mental
stress. The mean number of defects was 2.5 with a mean severity of 1.4. Polar map anal-
ysis confirmed visual interpretation. No patient had chest pain or ECG changes during
the stressor. SBP increased from 129.8 ± 3.5 mm Hg at rest to 191.2 ± 5.9 at peak
stress. DBP increased from 75.6 ± 1.8 mm Hg at rest to 102.8 ± 2.2 mm Hg at peak
stress. Heart rate increased from 63.9 ± 2.9 BPM at rest to 85.7 ± 3.9 BPM at peak
stress (mean ± SEM, all changes p < .0001).
Conclusion: 1) mental stress may produce ischemia in some patients with CAD and neg-
ative nuclear exercise/chemical stress tests, 2) the clinical significance of these findings
remains to be determined.
1056-162 Can Stress Myocardial Perfusion SPECT Risk Stratify 
Patients With High Duke Treadmill Scores Cost-
Effectively?
Rory Hachamovitch, Sean W. Hayes, John D. Friedman, Ishac Cohen, Daniel S. Berman, 
Cedars-Sinai Medical Center, Los Angeles, CA, University of Southern California, Los 
Angeles, CA
Background: Although current guidelines suggest that patients (pts) with high Duke
treadmill score (DTS) may benefit from stress SPECT, data to support this is minimal.
Methods: We examined 520 consecutive pts [68% male, age 66±12 years(yr)]who had
est Tl/exercise stress Tc-99m MIBI myocardial perfusion SPECT (MPS) with high DTS
(<-10) but no prior CABG/PTCA, not on digoxin and without LBBB, WPW or paced
rhythm. Scans were scored using a 20 segment/5 point visual scale; summed stress
score (SSS), was calculated from rest and stress scores; SSS<4 was considered normal
(nl), 4-8 mild abnl, >8 moderate to severely abnl (mod-sev).On follow-up [2.1±1.0 yrs,
95% complete], 33 hard events (HE: MI or cardiac death) occurred in 495 pts (6.7% HE
rate). Pts with CABG/PTCA within 60 days after SPECT were excluded from unadjusted
analyses (144 pts, 29%, 9 HE). Cost of SPECT was assumed ($840). Cox proportional
hazards analysis was used to assess the incremental value of MPS.
Results: MPS results significantly stratified pts (HE rates/yr: nl: 0.6%, mild abnl: 5.3%,
mod-sev abnl: 5.0%; p=0.002). After adjusting for DM, SOB and sex, MPS results yielded
significant added value (χ2 12 to 27, p<0.001). The cost of reclassifying nl MPS as low
risk was $1979/reclassification. Conclusion: In pts with high DTS, exercise MPS further
risk stratifies pts in a cost-effective manner.
1056-163 Duke Viability Index Predicts Long-Term Mortality in 
Patients With Ischemic Cardiomyopathy Independent of 
Treatment Allocation
Jamieson M. Bourque, Eric J. Velazquez, Robert H. Tuttle, Linda K. Shaw, Kerry L. Lee, 
Christopher M. O'Connor, Salvador Borges-Neto, Duke University Health System, 
Durham, NC, Duke Clinical Research Institute, Durham, NC
Background: Myocardial viability may predict long-term outcomes in patients with
ischemic cardiomyopathy, but existing studies have limitations such as small sample
sizes and dichotomous viability variables. We hypothesized that a myocardial viability
marker (Duke Viability Index, DVI) predicts long-term mortality and identifies those
improving with revascularization versus medical therapy. Methods: We analyzed 254 con-
secutive patients with significant CAD receiving radionuclide SPECT viability imaging
from 1995-2002. We determined significant mortality predictors through a Cox propor-
tional hazards multivariable model with the DVI as an ordinal variable derived from rest or
reinjection scores (0-36, 0 = fully viable). We also tested for DVI-left ventricular ejection
fraction (EF) and DVI-treatment interactions. Results: The median age was 53, with 31%
females and a 29% median EF. There were 97 deaths over 8 years. Our multivariable
model included: DVI (Hazard Ratio (HR) 1.06, p<0.001); peripheral vascular disease (HR
2.34, p<0.001); age (HR 1.03, p<0.002); heart failure (HR 1.96, p<0.005); and number of
diseased vessels (HR 1.40, p<0.005). EF and treatment gave no independent prognostic
information. The DVI effect was consistent across all EF’s with revascularization or medi-
cal therapy. Conclusions: We propose a novel prognostic index for patients with ischemic
cardiomyopathy that effectively predicts long-term mortality independent of revascular-
ization or extent of LV dysfunction.
1056-164 The Role of Tomographic Myocardial Perfusion Imaging 
in Risk Stratifying Patients With Coronary Artery 
Disease
Fadi Hage, Thein Htay, Andrew Epstein, Jaekyeong Heo, Ami E. Iskandrian, University of 
Alabama at Birmingham, Birmingham, AL
Background: MADIT II study has demonstrated that patients with coronary artery dis-
ease [CAD] and depressed left ventricular [LV] function have improved survival with
implantation of a defibrillator (ICD). If subsets at particularly high risk could be identified,
the therapy could be directed more specifically at patients who may benefit the most.
MethodWe examined the hypothesis that PR prolongation might be due to septal loca-
tion of perfusion defects and be a marker for more extensive CAD and high risk. Single-
photon emission computed tomographic [SPECT] myocardial perfusion images of 100
consecutive patients meeting the MADIT II criteria [perfusion defects consistent with
CAD and LV EF by gated SPECT of 35% or lower] were analysed. Septal perfusion on
SPECT images was scored using a 6-segment model [anterior-septum and inferior-sep-
tum; distal, mid and basal, respectively] on a scale of 0-3 [completely normal=18].
Results: There were 86 men and 14 women aged 61±12 years. The perfusion pattern
showed fixed septal defects in 31 patients [31%]. The remaining patients had defects in
other locations. The mean septal perfusion score was 13±5. The PR interval was 188±40
msec in patients with septal defects and 163±24 msec in those without [P<0.05]. There
was a weak but statistically significant correlation between the PR interval and septal
score [r=-0.23, p=0.03]. Of the 100 patients, 13 [13%] had a PR interval >220 msec, 45
[45%] had a septal score of <13 [mean], and 52[52%] had either a septal score of <13 or
PR>220 msec. These findings indicate that PR prolongation in association with perfusion
defects in the septum suggests that scarring in the area of the conduction system might
be responsible for PR prolongation and select a group of patients with more extensive
disease and high risk.
Conclusion: The combination of PR interval prolongation and SPECT imaging might
help identify candidates for ICD implantation. This risk stratification strategy using
SPECT and the ECG needs to be tested prospectively.
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1073-141 Transthoracic Echocardiographic Assessment of 
Thickness of Intima-Media Complex and Calcified 
Lesions of the Left Anterior Descending Coronary 
Artery
Masami Nishino, Takahito Tamai, Tamaki Itakura, Shinichiro Suna, Yasuyuki Egami, Isao 
Kondo, Ryu Shutta, Kenjiro Tanaka, Takayoshi Adachi, Hideo Tanahashi, Jun Tanouchi, 
Yoshio Yamada, Takenobu Kamada, Osaka Rosai Hospital, Sakai, Osaka, Japan
Background: Thickness of intima-media complex (IMT) and calcified lesions of coronary
artery can be assessed using intravascular ultrasound (IVUS), however it is an invasive
procedure. Recently, coronary flow of the left anterior descending artery (LAD) can be
assessed by transthoracic Doppler echocardiography (TTDE), however, it is very difficult
to measure IMT or detect calcified lesions of coronary artery using the conventional ultra-











sound system. Recent developed real time compound imaging, Sono CT, which sup-
presses the artifacts and reinforces real structures by scanning from different angles and
averaging these independent frames, may detect IMT and calcified lesions noninvasively.
Methods: We tried to measure IMT and evaluate calcified lesions of distal LAD using
Sono CT after guiding usual TTDE (HDI 5000, Philips medical systems) in 33 patients
(65.7± 9.3 years old) in whom IVUS catheter could be delivered to distal LAD area near
Sono CT probe position on coronary intervention therapy for proximal LAD lesions.
According to the usual TTDE probe position where the distal LAD flow was detected, we
put the Sono CT probe, and tried to find coronary artery and to measure IMT and evalu-
ate calcified lesions of the coronary artery. We confirmed Sono CT probe position was
same as the location where we evaluated using IVUS in the catheter laboratory. Two
independent echocardiographic experts analyzed whether IMT and calcified lesions
could be detected or not.
Results: In all the patients, anterior and posterior coronary artery wall could be detected,
and in 21 (64%) among these 33 patients we could measure IMT using Sono CT. IMT of
the anterior and posterior wall of the distal LAD were 0.5 ± 0.1mm and 0.4 ± 0.1mm,
respectively. There were significant correlation between IMT that were measured by
Sono CT and those by IVUS (y = 0.71x + 0.24, r = 0.52, P<0.05). Using Sono CT, the cal-
cified lesions could be found in 3 patients in whom IVUS validated calcified lesion at the
same portion of coronary arteries, however, usual TTDE could not detect all these three
calcified lesions.
Conclusion: IMT and calcified lesions of distal LAD can be assessed noninvasively and
accurately using Sono CT.
1073-142 Transthoracic Doppler Echocardiography as a 
Noninvasive Tool to Assess Coronary Artery Stenoses: 
A Comparison With Quantitative Coronary Angiography
Risto Vesalainen, Markku Saraste, Antti Ylitalo, Marianne Vaittinen, Jyri Toikka, Juha 
Koskenvuo, Jaakko Hartiala, Juhani Airaksinen, Turku University Central Hospital, Turku, 
Finland
Backround: Transthoracic Doppler echocardiography (TTE) has been recently introduced
to detect restenoses of left anterior descending artery (LAD) after coronary angioplasty.
We sought to test the diagnostic accuracy of Doppler TTE in the whole coronary arterial
tree in patients with suspected coronary artery disease.
Methods: We prospectively studied 84 patients aged 59 +/- 11 years (M=50, F=34) who
were referred for a diagnostic quantitative coronary angiography (QCA) because of an
intermediate probability of significant coronary artery disease. Patients with unstable
angina or previous myocardial infarction were excluded. The TTE was performed one day
before the QCA. A coronary artery stenosis was identified with colour Doppler as local
spot of aliasing and turbulence. The flow velocity was measured using pulsed wave Dop-
pler or colour Doppler rescaling and the ratio of maximal blood flow velocity at the site of
the stenosis to the pre-stenotic blood flow velocity (M/P ratio) was calculated.
Results: QCA showed significant stenoses (diameter reduction >50%) in 33 (39%) of the
subjects. In a blinded analysis, an abnormal M/P ratio >2.0 in subtotal stenoses, or the
detection of collateral blood flow in the absence of normal antegrade flow in the case of
total occlusion (N=6), resulted in overall sensitivity of 82% and specificity of 92% with
negative predictive value of 89%. In detail, the sensitivity, specificity and negative predic-
tive value for left main artery or LAD stenoses were 78%, 92% and 92%, for right coro-
nary artery stenoses 63%, 96% and 87%, and for left circumflex artery stenoses 38%,
99% and 94%, respectively.
Conclusions: Coronary Doppler TTE is a promising technique to diagnose and especially
exclude significant coronary artery disease. As a noninvasive, inexpensive and less time
consuming technique than QCA, it may reduce the need of diagnostic coronary angiogra-
phies.
1073-143 Physiological Assessment of Coronary Artery Stenosis 
Using Transthoracic Doppler Echocardiography at Rest: 
Comparison of Flow Velocity Pattern Analysis With 
Exercise Thallium SPECT
Masao Daimon, Hiroyuki Watanabe, Hiroyuki Yamagishi, Rei Hasegawa, Tomohiko 
Toyoda, Tai Sekine, Takayuki Kawata, Sachiko Honjyo, Kwangho Lee, Yoichi Kuwabara, 
Junichi Yoshikawa, Issei Komuro, Chiba University Graduate School of Medicine, Chiba, 
Japan, Osaka City University, Osaka, Japan
Background. Noninvasive assessment of the diastolic-to-systolic flow velocity ratio
(DSVR) at rest by transthoracic Doppler echocardiography (TTDE) has been reported to
be useful for detecting angiographical severe left anterior descending coronary artery
(LAD) stenosis. However, discrepancies exist between angiographic and physiological
estimates of coronary lesion severity. We evaluated the value of DSVR determined by
TTDE for physiological assessment of coronary artery stenosis severity compared with
exercise thallium single photon emission computed tomography (Tl-SPECT).
Methods. We studied 99 patients suspected to have coronary artery disease. Doppler
spectral tracings of flow velocity in the distal LAD were obtained with TTDE at rest. The
mean and peak DSVR values were calculated as the ratio of mean and peak diastolic to
systolic flow velocity. DSVR measurements by TTDE were compared with the results of
Tl-SPECT. 
Results. Complete TTDE data were acquired for 81 of 99 study patients (81.8%). Of
these 81 patients, Tl-SPECT confirmed reversible perfusion defects in the LAD territories
in 32 patients. There were significant differences in mean DSVR and peak DSVR
between the patients with abnormal perfusion and those with normal perfusion in the
LAD territories (1.4±0.4 vs1.9±0.6, and 1.5±0.4 vs 2.0±0.5, respectively ; p<0.0001). For
predicting reversible perfusion defects in Tl-SPECT, the best cut-off points were 1.5 for
mean DSVR (sensitivity 81.3%, specificity 85.4%) and 1.6 for peak DSVR (sensitivity
75.0%, specificity 83.6%).
Conclusion. Noninvasive measurement of DSVR by TTDE at rest provides physiological
estimation of the severity of LAD stenosis, compared with Tl-SPECT
1073-144 Transthoracic Doppler Echocardiographic Recordings 
of Coronary Flow Velocity and Reserve: Feasibility in 
American Versus Japanese Patients
Massaki Takeuchi, Joseph A. Lodato, Kathleen T. Furlong, Roberto M. Lang, Junichi 
Yoshikawa, University of Chicago, Chicago, Tane General Hospital, Osaka, Japan
Transthoracic Doppler assessment of coronary flow velocity (CFV) and reserve (CFVR)
has been validated in Asia and Europe, but has not gained acceptability in the US due to
the bias that it might be difficult in obese pts with poor acoustic windows. The aims of this
study were to 1) determine the feasibility of measuring CFV and CFVR in non-selected
American (Am) pts; 2) compare the results with a group of Japanese (Jp) pts. Methods:
CFV was recorded by a single investigator (S12 or S8, SONOS 5500, Philips) in 67 Am
and 85 Jp unselected pts. Distal LAD flow was recorded using pulsed Doppler from the
low parasternal long-axis view. In a subset of pts (38/67 Am, 85 Jp), CFV recordings
were repeated with adenosine (140 µg/kg/min i.v.) to calculate CFVR, defined as the ratio
of peak diastolic velocity (PDV) with and without adenosine. Results: CFV and CFVR
evaluation was possible in the majority of pts (table). In the Am pts, body mass index
(BMI) was higher and baseline PDV lower than in the Jp pts (table, *p<0.05) due to the
differences in body habitus, which affects the angle of incidence of the ultrasound beam.
Contrast enhancement (Optison/Definity) was used in 6/67 Am pts (9%) because Dop-
pler signal was inadequate for velocity measurements. Intra-observer and inter-observer
variability was 4.7% and 6.2%, respectively. Conclusions: The non-invasive measure-
ment of CFV and CFVR of the LAD is highly feasible in unselected American pts, and has
the potential to provide useful physiological information on the coronary circulation. 
1073-145 Noninvasive Assessment of Right Gastroepiploic Artery 
Graft Patency Using Transcutaneous Doppler 
Echocardiography
Toshikazu Yagi, Atsushi Yamamuro, Takashi Akasaka, Koichi Tamita, Kunihiko Nagai, 
Minako Katayama, Tomoko Tani, Kazuaki Tanabe, Shigefumi Morioka, Yukikatsu Okada, 
Kobe General Hospita, Kobe, Japan, Kawasaki Medical School, Kurashiki, Japan
Background: At present, patency of coronary artery bypass grafts (CABG) is usually
assessed using invasive techniques, such as selective angiography. On the other hand,
in a recent study, we showed that transcutaneous Doppler echocardiography (TCDE) can
be used for a noninvasive evaluation of the right gastroepiploic artery (RGEA) graft blood
flow. The aim of this study was to clarify whether it is possible to assess RGEA graft
patency using TCDE by comparing such assessment with the results of selective angiog-
raphy.
Methods: In 61 patients(pts) who underwent postoperative cardiac angiographic studies,
flow velocity in the RGEA graft was measured using TCDE. All pts had undergone CABG
surgery using the RGEA on the right coronary artery or the left anterior descending
artery. Doppler signals were recorded in the RGEA graft at rest condition. The systolic
and diastolic peak velocities and systolic and diastolic time-velocity integrals were mea-
sured with on-line calipers. The diastolic/systolic peak velocity ratio (D/S) and diastolic
fraction of the time-velocity integral (D-fraction) were calculated. 
Results: Adequate Doppler recordings of the graft flow in the RGEA were obtained in 56
pts (92%). According to the selective angiographic data, the pts were assigned to three
study groups: group A (43 pts) with a normal RGEA (<50% stenosis), group B (6 pts) with
intermediate (50% to 75%) graft stenosis and group C (7 pts) with severe (>75% steno-
sis) graft stenosis. The D/S was smaller in group C than in groups A and B (p<0.05), but
there were no significant differences between groups A and B. A D/S of < 0.60 predicted
severe RGEA graft stenosis ( >75% stenosis angiographically) with a sensitivity and
specificity of 100% and 90%, respectively. The D-fraction was smaller in group C than in
groups A and B (p<0.05), but there was no significant difference between groups A and
B. A D-fraction of <0.50 predicted significant RGEA graft stenosis (>75% stenosis angio-
graphically) with a sensitivity and specificity of 86% and 100%, respectively.
Conclusion: Noninvasive measurement of D/S and D-fraction in the RGEA graft using
TCDE accurately reflects the RGEA graft degree of patency assessed by invasive meth-
ods.
1073-146 Prediction of Left Ventricular Functional Recovery in 
Patients With Thrombolysis in Myocardial Infarction 3 
Flow: Analysis Using Transthoracic Color Doppler 
Echocardiography
Minako Katayama, Atsushi Yamamuro, Yoshiaki Ueda, Koichi Tamita, Shuichiro Kaji, 
Toshikazu Yagi, Tomoko Tani, Kazuaki Tanabe, Shigefumi Morioka, Kobe General 
Hospital, Kobe, Japan
Background: The Thrombolysis In Myocardial Infarction (TIMI) grading scale after coro-
nary reperfusion yields important prognostic information in patients with acute myocardial
infarction. Whether we can attain TIMI 3 flow is quite important for patients’ outcomes.
However, many patients with angiographic TIMI 3 flow had persistent, severe abnormali-
ties of tissue perfusion. Our recent studies have shown that coronary flow velocity pattern
(CFVP) with a rapid diastolic deceleration (DDT) implies the advanced microvascular
